Abstract-In larger constructions, such as in construction of bridges and buildings, steel-concrete composite structures are employed to provide high strength and stiffness. These composite structures function based on the commonly-known fact that concrete is weak in tension but strong in compression. A natural consequence of this composite action is the shear flow between the concrete and the steel. In order to prevent slip from occurring between the concrete and steel sections, shear connectors are provided, thereby allowing the two components to behave as one1. The focus of this study is on shear connectors of the flexible type, which resist shear forces by bending, tension or shearing at the point of connection between the connector and the steel beam. The steel concrete composite construction has become an effective construction practice in the recent years. The cold form profiled sheet acts a platform for during the construction phase and acts as an external reinforcement after the construction. In steel concrete composite construction, the shear connectors transfer the longitudinal shear force across the steel flange/concrete interface. The ability to transfer the longitudinal shear force by shear connectors mainly depends on the strength of concrete against longitudinal cracking and mechanical properties of the shear connectors. Head stud and L-shaped shear connectors will be used and tested in this project.
INTRODUCTION
In larger constructions, such as in construction of bridges and buildings, steel-concrete composite structures are employed to provide high strength and stiffness. These composite structures function based on the commonly-known fact that concrete is weak in tension but strong in compression. A natural consequence of this composite action is the shear flow between the concrete and the steel. In order to prevent slip from occurring between the concrete and steel sections, shear connectors are provided, thereby allowing the two components to behave as one1. Therefore, two types of shear connectors are used in this project (head stud and L-shaped connectors). Their arrangement of the connectors differ as in straight and zig zag positions welded on the cold form steel sheet. The steel sheet will be provided only along the middle span of the slab since deflection occurs in the middle part. Including the conventional slab there will be a total of 5 slabs casted and they are, (i)conventional slab, (ii) steel-concrete composite slab with head stud connector(straight position) (iii) steel-concrete composite slab with head stud connector (zig zag positions) (iv) steel-concrete composite slab with L-shaped connector (straight position) and finally steel-concrete composite slab with L-shaped connector(zig zag position). After completion of the casting process, tests will be conducted to find out the slab with increased strength as of compared to conventional slab. Since there will be a stronger bonding between the connectors and steel sheet, the strength is also assumed to increase.
Scope of the investigation
i) Usage of cold form steel sheet is upcoming as strength increasing material in slab.
ii) Shear connectors act as bonding materials between the steel sheet and slab.
iii) Crack control iv) To attain effective load withstanding slab capacity,
Objective of the investigation
i) To arrive the various test results on cement and aggregates.
ii) To find the load bearing capacity of slab with the usage of Shear connectors.
iii) To find the load bearing capacity of conventional slab.
II. MATERIALS USED
The materials used in the investigation are as follows,
Cement
Ordinary Portland cement of 53 Grade available in local market is used in this investigation.
The cement used has been tested for various properties as per IS: 4031-1998. It was found to be confirming to IS: 12269-1987 and having specific gravity of 3.15
Fine aggregates
In our investigation we had used the natural river sand and found it to be confirming to various specifications of IS: 383-1970 having specific gravity of 2.76
Coarse aggregates
Throughout the investigations, a crushed coarse aggregate of 20 mm procured from the local crushing plant was used.
Shear connectors
The type of shear connectors used in this project are head stud and L-shaped shear connectors. This type of shear connectors are used because they have more shear capacity and are more widely used in the construction industry.
Cold form steel sheet
The manufacturing of cold-formed steel products occurs at room temperature using rolling or pressing. The thickness accuracy of cold rolled products is determined by the cold rolling process. The thickness of cold form sheet used in this project is 1.2mm.
III. EXPERIMENTAL SETUP

Experimental setup of slabs with shear connectors
A slab of size, 1m*0.7m*0.1m is being casted. Cold form steel sheet is being used as a base in the middle of the slab (i.e) 333mm from the edge of the slab. Then reinforcements are being placed on top of the col form steel sheet. Before the casting process, shear connectors are being welded to the cold form sheets. Two types of shear connectors are used in this project. They are , i) head stud shear connector ii)L-shaped shear connector 
Reinforcement detailing
The reinforcement detailing are done for the slab of size (1m*0.7m*0.1m).
-Main rod -7 nos. of 10mm diameter rods with 150mm c/c (along 650mm length). VI. TESTS 6.1 . Test procedure i) After the curing is done, and a period of 28 days, testing were carried out on the slabs using the loading frame machine. ii) Markings were drawn on the slab.
-Midpoint of the slab -100mm from the edges iii) Slabs were loaded on the loading frame machine one by one and the tests were carried out. iv) The loading frame used in this project could give a load of 100 t. v) After the slabs are placed on the loading frame between two supports, the setup is being prepared by placing the proving ring, dial gauge and adjustments are done to place the slab between the supports. vi) Appropriate positions were being maintained. vii) Then, load was applied slowly. viii) Simultaneously, the load is recorded from the proving ring and the deflection is recorded from the dial gauge. ix) The same process is being repeated for all the slabs. x) Finally, the results are compared and the slab that could withstand more load is found. Figure 8 shows the general arrangement of the slab being mounted on the loading frame. Slab is placed on top of the supports at the correct distance between them. Proving ring is mounted above the slab giving it a single point loading. The image also shows the load of 100t being pressured on top of the proving ring.
VII. RESULTS
Conventional slab
The figure below shows graph plotted for load given and deflection obtained from the conventional slab. In this case, the first crack was observed at a load of 3.8kN with 2.42mm deflection. 
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Steel -concrete composite slab with head stud connectors (straight position)
The figure below shows graph plotted for load given and deflection obtained from the steel concrete composite slab with head stud connectors (straight positions). In this case, the first crack was observed at a load of 5.75 kN with 5.52mm deflection. 
Steel -concrete composite slab with head stud connectors (zig zag position)
The figure below shows graph plotted for load given and deflection obtained from the steel concrete composite slab with head stud connectors (zig zag positions). In this case, the first crack was observed at a load of 5.8kN with 3.07mm deflection. 
Steel -concrete composite slab with L-shaped connectors (straight position)
The figure below shows graph plotted for load given and deflection obtained from the steel concrete composite slab with L-shaped connectors (straight positions). In this case, the first crack was observed at a load of 5.4kN with 3.24mm deflection. 
Steel -concrete composite slab with L-shaped connectors (zig zag position)
The figure below shows graph plotted for load given and deflection obtained from the steel concrete composite slab with L-shaped connectors (zig zag positions). In this case, the first crack was observed at a load of 6.3kN with 4.49mm deflection. Figure above shows the load to deflection graph that plots all the points of the 5 slabs in a single graph. This is done to show the comparison of the results of all the 5 slabs. the initial cracks of the slabs are also marked on the graph with a straight line from the point extending to the x and y axis. from this graph, it is shown that the initial crack of the steel-concrete composite slab with lshaped shear connector is observed only at a greater application of load compared to the other slabs. 
VIII. FAILURE PATTERN
Below are some images taken during the testing process. The cracks are clear enough visible in the images. For each slab being tested, the crack size, width and depth varies. In some slabs, crack occurred at an earlier stage itself and for the other slabs , it took a bit more extra time for them to crack. This is based or their varying load bearing capacity. Conclusions will be based on the test results obtained.
Conventional slab
The figure shows the crack observed in the conventional slab which was obtained when a load of 3.8kN was applied. The crack appeared at a much earlier timing. It extended for the full breadth of the slab starting from the midpoint along the length. Similarly small cracks were also observed on certain places along the edges of the slab. The figure below shows the crack in steel concrete composite slab with head stud shear connectors which were arranged and welded in straight positions on the cold form sheet. Crack started appearing from the below end of the slab and started extending along the length of the slab. A load of 5.75kN caused the occurrence of these cracks. 
Steel-concrete composite slab with head stud connectors (zig zag positions)
The figure shows the crack in steel concrete composite slab with head stud shear connectors arranged in zig zag positions and welded to the col form sheet. Mild cracks were observed along the right edges of the slab. Several minute cracks were also present on the surrounding area of the crack. The cracks occurred at the application of 5.8kN load. Initially minute cracks were found on the depth surface of slab and then on higher load application, the cracks extended to a deeper and longer one. The figure shows the crack in steel concrete composite slab with L-shaped shear connectors arranged in straight positions and welded to the cold form sheet. Initial crack started to occur at a load of 5.4kN. Crack with higher depth was observed along the length of the slab i.e., from 100mm from the edges. There were no visible cracks found in the middle or along breadth of the slab. Figure below shows the crack occurred in steel concrete composite slab with L-shaped shear connectors arranged in zig zag positions and welded to the cold form sheet. Initial crack started to occur at a load of 6.3kN. There were no large cracks or cracks with greater depth observed on the surface of the slab. Only minute and small cracks were observed along the edges of the slabs. They were also not clearly visible. 
IX. CONCLUSION
i) The slab deflections increase with the gradual application of load and it differs with the type of shear connections used.
ii) The deflection and bearing capacity of the conventional slab was found to be much lower when compared to the other slabs. iii) Types of shear connectors used also determine the bearing capacity of the slab. vi) l-shaped shear connectors used in the zig zag positions are found to be giving more stronger bond than the head stud.
v) The more the numbers of connectors are used, the more the strength of the composite slab is achieved. vi) On comparison of all the slabs, steel concrete composite slab with l-shaped connector is found to be of more strength and possessed higher load bearing capacity.
vii) The cracks that occurred on the l-shaped connectors were found to be much smaller in size and minute when compared to the other composite slabs. viii) There was a maximum level of crack control found in the usage of l-shaped shear connectors in zig zag position.
ix) The strength increased to about 25% more when compared to the conventional slab.
